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ABT- predicted outer air register settings 4120104

NOTE: U2 Spring Outage, 3/2004 ABT burners replaced and BPI overfire air added plus installed windbox baffles

Front Pulv 1
2

E 3
4
5
6

Pulv 1
2

A 3
4
5
6

Pulv 1
2

F 3
4
5
6

Pulv 1
2

B 3
4
5
6

UNIT 2
Outer Air initial
Register settings

11.o 8.2
11.o 7.9
11.o 7.7
11.o 7.7
1t.o 7.9
11.0 8.2
11.o 8.4
11.o 8.1
11 0 7.9
11 0 7.9
11.0 8.1
11.o 8.4
11.o 8.6
11.o 8.3
11.o 8.1
11.0 8.1
11.o 8.3
11.0 8.6
11.o 9.4
11.0 9.0
11.0 8.8
11.o 8.8
11.o 9.0
11 o 9.4

ave 8.4

BIAS:
Front to Rear BIAS
Top to Bottom BIAS
Side to Side BIAS (w/ baffles)

Rear
1st- B/G
Out- 1/6

Rear

1.00 Front
1.00 2nd- F/C
1.00 Mid- 2/5

Pulv

D

PuIv

H

PuIv

C

PuIv

G

1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6

Outer Air initial
Register settings

11.o 9.7
11.o 9.3
11.o 9.1
11.o 9.1
11.o 9.3
11.0 9.7
11.o 9.9
11.0 9.5
11.o 9.3
11.o 9.3
11.0 9.5
11.o 9.9
11.o 10.1
11.o 9.7
11.0 9.5
11.0 9.5
11.0 9.7
11.0 10.1
11.0 11.0
11 0 10.6
11.o 10.3
11 0 10.3
11.o 10.6
11.o 11.0

ave 9.8 9.1

0.85
0.92 3rd- A/H
0.96 Inner- 3/4

0.90 4th- E/D
0.94

0.88



IPSC TEST

Sunday

3128

4

11×
Easter

Deekend

18

25

SCHEDULE IGS Unit 2 Startup 04/2004

 oo4
Monday

3/29
Tuesday

3130
Wednesday

3131

7

12×

19

13

20

27

14

21

Thursday

1

8

15

22

2

x

16

Saturday

3

10×

23

17

Friday

24
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MAY 2004
Sunday

2

9

16

23

30x
Memorial Day
Weekend

3

10

17

24

Monday

31x
Memorial
Day

4

11

18

25

X

Tuesday Wednesday

5

12

19

26

2

Thursday

6

13

2O

27

3

Friday

7

14

21

28x

4

Saturday

15

22

29x
Memorial Day
Weekend

5
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13

20

27

Sunday Friday SaturdayMonday

31

7

Annual Coal

8

Pile Inventory

JUNE 2004

Tuesday      Wednesday

2

9

Survey

Thursday

3

10

(5 days)

4

11

14

21

28

15

22

29

16

23

30

17

24

1

18

25

2

5

12

19

26

3

IP7 035359



JULY 2004

Sunday
4 July 4
Holiday

11

25

5

12

19

26

Monday Tuesday

6

13

20

27

Wednesday

7

14

21

28

Thursday

8

15

22

29

9

16

23

30

Friday Saturday

10

17

24 July 24-
Holiday

31

IP7 035360



IPSC TEST SCHEDULE IGS Unit 2 Startup 04/2004

Sunday

3128
I~TARTUP

4

11

Easter
Weekend

18

25

APRIL 2004

Monday

3129

1_~00 MW
Turndowns
Night shift

5
XXXXX t J2

BOILER

12

U2 DIRTY

PA FLOW

19

U2 BURNER

26

U2 BURNER

Tuesday

3130

U2 950 MW
Turbine
Enthalpy Drop
w/Alstom

LI~ 500 MW
Turndowns
Night shift

6
OFF-LINE

TEST GRID

13

AIR FLOW

CALIBRATIO

20

DIAGNOSTIC

27

TUNING

Wednesday

3131

ID FAN
TESTING (all
week long)

7
TRANSFMR

SETUP &

14

TESTING

NS ON CAMS

21

TESTING &

28

(2ND WEEK)

Thursday

8
BUSHINGS

CHECKOUT

15

(8 PULVS)

SYSTEM

22

TUNING

Friday

2

9

16

23

(W/O OFA)

29 30

Saturday

~)t’f-Line
-Overspeeds -
Remove fine
mesh screens
-Turb Balance

10

17
Boiler Safety
Valve- Hydro
Sets (3 days)

24

1
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Tuesday

4
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5
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TESTING
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Thursday

6
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2O

TUNING

7
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Friday

8
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TESTING

27 28 29

Saturday

Sunday

3O
Memorial Day
Weekend

6

13

2O
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Monday
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Day

7
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Tuesday

1

8
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Wednesday

2

9

Survey

Thursday

3

10

(5 days)

4

11
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5

12

14

21

15
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16
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17

24

18
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’ BOILER, BURNER, OVERFIRE AIR & SAH- SETUP< TUNING & TESTINGRevl 03/24/04

o
Testing is required following the Unit 2 Major Outage where the following modifications were made:

installation of new ABT low NOX Burners
new ABB flame scanners,
installation of new BPI Overfire Air system,
Boiler Superheat Platen extension,
Secondary Air Heater element changeout,
pulverizer primary air flow replacement (CAMS)
Overfire Air Flow measurement (CAMS)
individual Burner Air Flow Monitoring System (IBAM)
PI information computer and historian upgrade to version PI3
Information Computer upgrade (ABB) (initial phase of DCS controls upgrade)

NOTES: - Following the U2 Outage, Unit 2 has 950 MW gross capability (approved new unit rating).
- U20verfire Air System can’t be operated or fully tested until the UDAQ Operating Permit is received.
- Need availability of all 8 pulverizers for 8 weeks to complete all burner, OFA and UDAQ environmental
required testing.

DETAILED SCHEDULE- U2 UNIT STARTUP, Sat 3/27/04

Initial Burner Adjustments and Flame Scanner Tuning ~’1st lighter and coal fires) (NO BIDS- on startup)
1st Oil Fires- NEW SCANNER tuning and adjustments. Need to cycle thru all 8 rows of lighters for tuning

notify- Jerry Finlinson, ABB rep, I&C Techs

1st Coal Fires (start- 1St row B or G)- requires BURNER ADJUSTMENTS for flame shape & stability
Need to cycle thru all 8 pulverizers for initial burner adjustments and scanner tuning
notify- Aaron Nissen, Garry Christensen, ABT rep- Terkle Larson & Jerry Finlinson, ABB rep,
I&C Techs

Burner Turndowns (BIDS- 500 MSV)- Burner Adjustments and Flame Scanner Tunin_~ (BIDS- test
on 2 night shifts, 3/29& 30/04) Needed to verify flame position and scanner sighting due to new burners and
scanners, plus modifications using internal baffles to windbox, changes in secondary air damper positions and
windbox duct pressure required for the overfire air system setup

Testing needs to be with 4 pulverizers in-service staggered front and rear wall (to enable visual sighting
of all flames). Each pulverizer needs to be ramped from minimum to maximum feeder speed
(with NO Overfire Air).
Testing by Aaron Nissen, Garry Christensen, ABT Rep, Jerry Finlinson, ABB Rep, and I&C

Setup Economizer Backpass Test Gas Analyzers and Test Grid (NO BIDS)
Setup test grids at the boiler economizer outlet (east and west), primary air heater outlet (east and west),
secondary air heater outlet (east and west) with gas sample points and thermocouples, plus stack mid-point
elevation sample point station. Setup includes: gas sample lines, vacuum pumps, chillers, bubblers, knockout

desiccant filters, dust filters, metering stations, calibration stations (with zero and full span calibration
~), 14 test gas analyzers (02, CO2,& CO), data acquisition system and archiving software (at economizer,

PAH outlet, SAH outlet and stack mid-point.
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Coal Line Burner Balancing- Dirty_ Air Flow Tests (all 8 pulverizers) (NO BIDS- during normal
operation) Each pulverizer tested individually (but need availability of all 8 pulverizers), tests conducted at

~0% feeder speed
Tests conducted by Garry Christensen and Rob Jeffery

Pulverizer Primary Air Flow (CAMS) Calibration Testin~ (NO BIDS- during normal operation)
Required due to replacement of the pulverizer primary air flow elements. Testing consists of feichheimer probe
flow traverses to characterize new pitot tubes.

Prim Air Flow (CAMS) -Testing has to be done with each pulverizer on-line and able to ramp from
50% feeder speed to 75% and 90% (backoffpulv if it starts loading up).
Testing coordinated by Jerry Finlinson, testing conducted by Air Monitoring Systems

Burner Air Flow Measurement System (IBAM) Checkout (NO BIDS- during normal operation)
Checkout air flow measurement system, air line plumbing, flow transmitters, and calculation package.

Checkout coordinated by Jerry Finlinson

Boiler Backpass Grid- Fine tune Burner Adjustments (targets CO < 100 pom) (Initial baseline and
checkout- NO BIDS, final tuning will require BIDS- wait to submit)
Start out with all 8 pulverizers in- service and trouble shoot & fine tune burners based on the Economizer Outlet
Test Grid and then systematically rotate each pulverizer out of service and continue balancing

Testing by Aaron Nissen, Garry Christensen, Dave Spence & Rob Jeffery, with test equipment from
Power Generations Technologies (PGT)

Burner & Secondary Air Heater (& Prim Air Heater) Acceptance Testin~ (BIDS- wait to submit), also see
test plan. Full Load Tests at various pulv configurations and 02 levels. Test results based on the Flue Gas Test
Grids

Testing by Aaron Nissen, Garry Christensen, Dave Spence & Rob Jeffery, with test equipment from
PGT)

Overfire Air Flow System Checkout and Turnover NO BIDS
System walkdown, final (hot) damper stroking, and controls checkout.
NOTE: Need Operating Permit to place Overfire Air System In-Service and fine tune burners.

Checkout by Phil Hailes

Overfire Air Flow (CAMS) Calibration Testing (NO BIDS- during normal operation)
NOTE: Need Operating Permit to place Overfire Air System In-Service and fine tune burners.
Required due to new system installation. Testing consists of feichheimer probe flow traverses to characterize
new pitot tubes.

Overfire Air Dampers and CAMS- Testing of dampers (inlet dampers, 1/3 and 2/3 dampers) will be
done with north and then south side dampers. Flow traverse calibration points will be at 1/3 dampers

O open, 2/3 dampers open dampers open (inlet dampers open).andboth1/3& 2/3 full
Testing coordinated by Jerry Finlinson, testing conducted by Air Monitoring Systems
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Boiler Backpass Grid- Fine tune OFA and Burner Adjustments (targets CO < 180 ppm) (Initial baseline
and checkout- NO BIDS, final tuning will require BIDS- wait to submit)

Need Operating Permit to place Overfire Air System In-Service and fine tune burners.
out with all 8 pulverizers in- service and fine tune burners based on the Economizer Outlet Test Grid

and then systematically rotate each pulverizer out of service and continue balancing
Testing by Aaron Nissen, Garry Christensen, Dave Spence & Rob Jeffery, with test equipment from
PGT

UDAQ Envir Required Demonstration Testin~ (BIDS- wait to submit), also see test plan
Complete State (UDAQ) required Burner and Overfire Air Tests to demonstrate NOX reduction but no
allowable increase in CO emissions (base of 180 ppm). Operating parameters- vary OFA flow (o/s, 1/3, 2/3 &
both dampers full open) and vary 02 levels (same as testing last year on Unit 1). Also will satisfy Overfire Air
acceptance testing.
NOTE: Need Operating Permit to place Overfire Air System In-Service and fine tune burners.

Testing by Aaron Nissen, Garry Christensen, Dave Spence & Rob Jeffery, with test equipment from
PGT
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o IPSC TEST SCHEDULE IGS Unit 2 Startup 04/2004

Sunday

3/28
U1 STARTUP

4

11

Easter
Weekend

Monday

3129

18

25

U1 500 MW
Turndowns
Night shift

5
XXXXX U2

BOILER

12

U2 DIRTY

PA FLOW

19

U2 BURNER

26

U2 BURNER

APRIL 2004

Tuesday

3130

U2 950 MW
Turbine
Enthalpy Drop
w/Alstom

U1 500 MW
Turndowns
Night shift

6
OFF-LINE

TEST GRID

13

AIR FLOW

CALIBRATIO

2O

DIAGNOSTIC

27

Wednesday

3131

ID FAN
TESTING (all
week long)

7
TRANSFMR

SETUP &

14

TESTING

NS ON CAMS

21

TESTING &

28

(2ND WEEK)

Thursday

1

8
BUSHINGS

CHECKOUT

15

(8 PULVS)

SYSTEM

22

29

Friday

2

9

16

23

(W/O OFA)

3O

Saturday

3
UI Off-Line
-Overspeeds -
Remove fine
mesh screens
-Turb Balance

10

17
Boiler Safety
Valve- Hydro
Sets (3 days)

24
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MAY 2004

2

9

Sunday Monday

3

16

U2 BURNER

10

U2 SCNDRY

17

U2 BURNER

Tuesday

4

ACCEPTANCE

11

AIR HEATER

18

& OFA

Wednesday

5

TESTING

12

TESTING

19

SETUP &

Thursday

6

13

2O

TUNING

7

14

21

Friday

8

15

22

Saturday

23 24

U2 STATE

25

ENVNMNTL

26

TESTING

27 28 29

Sunday

30
Memorial Day
Weekend

6

13

2O

Monday

31
Memorial
Day

7

Annual Coal

14

21

1

JUNE 2004

Tuesday      Wednesday
2

8

Pile Inventory

15

22

9

Survey

16

23

Thursday
3

10

(5 days)

17

24

4

11

18

25

Friday
5

12

19

26

Saturday
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U2 BURNER (new ABT) & OVERFIRE AIR (new BPI)- TUNING & DIAGNOSTICS TESTING
Test Data from the Week of 04-0418

Test Setup:
900 MW gross (NO BIDS)
No OFA I/S- tuning just burners
No coal or ash samples
Test Data from U2 PI/1 lth floor/stack
Burner Settings: Outer Hood= Total Air (in) / Spin Vane (in)/Inner Air Hood (notches)

Test Conditions: Test # Da~/ Date
Baseline (Burner damper from Turndowns) 1 Wednesday 4/21/2004
8/3/3 2 4/21/2004
10/3/3 3a 4/21/2004
10/3/3 3b Thursday 4/22/2004
12/3/3 4 4/22/2004
9/3/3 5 4/22/2004
9/3/5 6a 4/22/2004
9/3/7 7 4/22/2004
9/3/9 8 4/22/2004
9/3/5 6b Friday 4/23/2004
9/2/5 9 4/23/2004
9/4.5/5 10 4/23/2004
9/3.75/5 1 la 4/23/2004

Start Time
1200
1400
1515
915

1030
1130
1300
1415
1530
1030
1145
1330
1430

9/3.75/5 11 b
9/3.75/7 12
9/3.75/9 13
Balanced/3.75/7 14

Monday    4/26/2004

End Time
1230
1430
1545
945

1100
1200
1330
1445
1600
1100
1215
1400
1500

S:\TPM\BOILER\U2 Burner& OFA 2004\test data 04-0418 wk\U2 Burner Tuning 04-0418.xls
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IPSC

EQUIPMENT BID AND RECORD

24HR TIME FORMAT

Requested by    Aaron Nissen
Div. IPSC
Sec. IGS     Submitted by

[] Out of Service
[] Clearance
[] O.K.

TO Aaron Nissen/ Garry Christensen
Responsible Party

Operator Time

Div. IPSC
Sec. IGS

Date

EQUIPMENT REQUESTED:     Unit 2 Boiler Overfire Air Tests,, at 950 MW qross-

4 days,    MStm Temp 1005 F/ HRH 1005 F/ throttled conditions.

NATURE OF WOR~: Burner (new- ABTs) tuning and setup required for future State

of Utah Required Testinq for the Overfire Air System

BID Time
FROM:    Tuesday 06:30- 18:00 MDST 04/27/04

Time Date
WORK Time
FROM:    Tuesday 07:00- 17:30 MDST 04/27/04

Time                  Date
MST:Mountain Standard MDST=Mountain Daylight

TO: Friday    06:30- 18:00 MDST .. 04/30/04
Time                   Date

TO: Friday 07:00- 17:30 MDST     04/30/04
Time                  Date

PST=Pacific Standard PDST=Pacific Daylight

PREPARATION REQUIRED: Throttle Press& valve position as needed for load / Main Steam Temp 1005F/
Reheat 1005 F_~ulverizer o__peration Ipulv-will s ecif which o s . Boiler in local),

reheat temps with bias dam~no reheat r~no sootblowin durin each test
minimize convection pass sootblowinq prior to each test (previous shift) so able to

achieve Mstm & HRH temps at 950 MW, main steam temperature control by sprays is ok (but best to
minimize, no prim sprays if possible)), no boiler drum blowdown durinq the test.    Remove
pulverizer- coal and prim air biases. Isolate Unit 1 CRH to aux steam supply.

period,

BID APPROVED :

OPS Supv.
Time     Date

Removed by

Supt.                                                      Issued to

Dispatcher

EQUIPMENT NORMAL:

Time     Date

Time Date
Returned by

Remarks:

By
Time     Date Operator

Time Date

Time Date

Time Date

Supv.
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IGS Unit 2 Boiler, Burner, Overfire Air System and SH Platen Extension POST- OUTAGE Testing

TEST # DATE & TIME LOAD MWq TEST CONDITIONS
Requirements:
State of Utah Required Testing (to demostrate no increase in CO due to installation of Overfire Air System)
OFA Diagnostics Testing (to determine best spot to operate and develop control curves)

WEEK 2
Day 1 04/26/2004 Mon 6:30- 18:00 900 all 8 Pulv I/S

OFA%         OFA Dampers
0% inlet dampers closed

inner air flow adjustments
outer air flow balance

Rotate all pulv O/S to establish economizer backpass profiles

Day2 04/27/2004 Tues 6:30- 18:00 950

Day 3 04/28/2004~ 6:30- 18:00 950

initially- all 8 Pulv I/S
see- Operation Test Setup

OFA%        OFA Dampers
0% inlet dampers closed

Sequence each pulv O/S to establish economizer backpass profiles

02%
3.0

02%
3.0

Day 4 04/29/2004"~ 6:30- 18:00 950

Day 5 04/30/2004 ~ 6:30- 18:00 950

cont- Sequence each pulv O/S to establish economizer backpass profiles

cont- Sequence each pulv O/S to establish economizer backpass profiles

NOx
< 0.37

NOx
< 0.37

co
< 100 ppm

CO
< 100 ppm

NOTE: 02% based on Boiler Outlet Grid values



Boiler Test Plan for Over Fire Air System and SH Platen Extension
IGS Unit 2 POST-Outage Testing

4/26/04 rl

Testing Objectives- There are a series of Boiler Tests which are being requested following the modifications
which have been made to the Unit 2 boiler. The Unit 2 Major Outage (4 week) modifications consisted of installing
new burners (ABT), new overfire air system (BPI) and extending the superheater platen section. The objective of
the POST-outage testing is as follows:

Burner Setup and Tuning- to determine optimum operating positions of the outer air hoods (controls total air
flow), outer air spin vane and inner air hood. We are trying to determine the operational "sweet spot" to achieve
optimum NOX (target < 0.37 #/mbtu w/o OF,&,) and CO (target < 100 ppm w/o OFA). Additionally, we are balancing
combustion air flow to each individual burner using the outer hoods and IBAMS (individual air flow instrumentation).
After initial burner setting are established will go thru all combinations of 8 pulverizers out of service to reduce high
concentrations of CO (bad actor burners).

Overfire Air Setup and Tuning- to determine operational "sweet spot" with the overfire air system in service
(optimum NOX (target < 0.33 #/mbtu w/o OFA) and CO (target < 180 ppm w/o OFA). We are balancing (by
throttling) overfire air flow at each of the four corners (monitoring CAMS flow measurement) and then testing 1/3,
2/3 and both 1/3 & 2/3 dampers to determine best operating conditions. After initial OFA setting are established will
go thru all combinations of 8 pulverizers out of service to reduce high concentrations of CO.

State of Utah- Required Testing- document operating conditions after the Overfire Air System has been installed.
POST-outage testing is being conducted on the request from the Utah Division of Air Quality based on concerns
with an increase in CO emission levels, operating with the overfire air system. The Boiler Testing will be at a Load
of 950 MWgross, Westridge coal blend, 02% and Overfire Air% varies (see Boiler Test Conditions and Operational
Test Setup).

Test Personal: The testing is being conducted by IPSC Engineering who is leasing test quality gas analyzers from
Power Generation Technologies (PGT).

Test Coordinators- Aaron Nissen and Garry Christensen
Gas Analyzers and Test Grid- Garry Christensen, Dave Spence & Rob Jeffery
Coal & Fly Ash sample collection- Dave Spence and Bill Tanner
Fly ash sample collection- Dave Spence, ISG Rod Hansen, Rick Fowles/Kurt Aldredge
possibly Babcock Power (BPI)- Steven Cox and Advanced Burner Tech (ABT)- Tarkle Larsen

Test Method- Testing will utilize the PI data acquisition system to document test conditions. In addition, a test grid
is setup at the boiler outlet (11th floor) using 14 test probes at four different depths for a total of 56 points. The gas
sampling system is setup with both east and west side averaging systems consisting of bubblers, vacuum pumps,
chillers and desiccant filters. The cooled, dry, filtered gas samples are then analyzed for 02, CO2, and CO.
Thermocouples are also at each location to get averaged boiler gas outlet temperatures. There is another test
station at the stack mid-level for CO and 02 test measurements. It also includes test probe, sampling system,
chillers and analyzers and data acquisition system.

NOTE, we will utilize the 02 measurement at the boiler outlet. We are seeing a bias between station 02 and the 02
at the boiler outlet grid. The 02% at the boiler outlet, however, agrees with higher Air Flow shown in CCS,
correlates with the higher ID Fan rpm and amps, plus correlates with higher NOx and low CO levels.
As part of the testing, we will try to reconcile why we have high station 02 levels.

In addition to east and west side averaged gas conditions, individual test points will also be taken during a separate
test to develop backpass test grid profiles. These profiles will include 02, CO, NOx and temperatures which will be
used to troubleshoot and diagnosis burner setup and secondary air plus overfire air flow balancing.

OFA System 1/3 and 2/3 dampers plus OFA secondary air inlet dampers will need position checked during the
course of the testing.

Page 1
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Fly ash samples will also be taken and correlated with the test results. We will need 2 Operators to help support fly
ash sample collection. ISG will be collecting the fly ash samples at each of the different test points. All fly ash
hopper rows need to be available (no maintenance work) and hoppers will need to be pulled down prior to the test
(night shift) and between each test point.

Coal samples will also be taken throughout the test period at the coal feeder inlet (test taps installed special for
testing). Note: there maybe a certain amount of coal spillage created while collecting these coal samples. Bottom
ash samples will also be collected.

Boiler Performance Testing- Each test point needs 2 hours, allowing ½ to 1 hour between test points to lower 02,
pull fly ash and sootblow for temperatures. Prior to each test period (daily), the gas analyzers need to be started,
warmed up and calibrated. This process takes 1 to 1 ½ hours to complete. During this time, all tubing, bubblers,
chillers, desiccant filters, and dust filters will be checked out.

Operational Test Setup- Boiler, Bumer, & OFA Tests

NOTES:

1) PI system - needs to be up and running, no downtime or backups

2) CEM system - PI interface needs to be working

3) Do not washdown boiler in the backpass areas, due to test equipment, analyzers and computers.

4) Not for this phase ....................................
.................................... ~ d .............. ~h coal

5) ph .................. ’ ~^-

Page 2
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Operational Test Setup- Boiler, Burner, & OFA Tests

Load (MWgross)          950
Controls- boiler to local (or manual), Boiler Test Objective is for stable boiler/throttle pressure and let
MWs float.

(throttling control valves okay- this is not a turbine test at valves wide open)
Overfire Air System to manual

Throttle Press & Control Valve Position    as needed for load
Main Steam Temp (F) 1005
Main Steam spray (kpph) <200
Hot Reheat Temp (F) 1005
Reheat Sprays (kpph) 0
Bias Dampers (%) may have to take PRH side to manual & set between 30- 45%, to control RH temps

Sootblowing as required to achieve Main Stm, HRH and FEGT temps
No sootblowing (during each test period of 2 hrs), sootblowing is allowed between each test

NOTE: for 950 MWg operation, need to allow SH & RH areas to get dirtier, but blow waterwalls to achieve FEGT
(furnace exit gas temp) and EGOT (economizer gas outlet temp)

FEGT target (F)
EGOT target (F)

2200, controlled by waterwall sootblowing
760

02 levels (measured at boiler outlet with test equipment)
Not for this phase ................... &

Over Fire Air System local control
1/3 & 2/3 port dampers, VARIES from 0% OFA (baseline), both closed or inlet dampers closed
Not for this phase            "°’ ......................................................

OFA inlet dampers south (SW & SE) dampers throttled ~45% to get balanced N to S flows

NOx level target (#/mbtu) < 0.37
CO (ppm) < 100
Primary Air Duct Press ("wc) 43

Pulverizer Configuration- 7 I/S, (Sec air damper- 20%)
Note- Remove all pulverizer biasinq (unless absolutely necessary due to unmanageable coal dribble)

Need all normally running equipment in-service (7 Pulv, all FD, PA & ID fans, etc.). This ensures good uniform air
and gas flow distribution.

No Boiler Blowdown during the testing period
Isolate Unit 1 CRH to aux steam supply and route all building heat (if in service) drains to Unit 2.

Coal Supply- Westridge coal blend
No Rocks, please

Page 3
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DXI
DX1 measures

(Both
DX2

DETECTOR

Shaft R~Jr~ners O~ Sbatt Th~st Beaang to the Gene~tor
D~ #1 DIFF E~ #2 ROTOR EXP

LIMITS ( 21 ~ LIMITS ~

STANDARD

Tubine rotation is CCW looking
t B                                  from the Turbine to the Generator

HP IP LP TURBINE Speed (RPM)TURBINE TURBINE
~CCS
~TGSt

ECCENTRICITY
BEARING                                                                       GENERATOR            ~

G~-, 3600 RPM, 950 MW, SINGLE REHEAT CONDENSING TURBINE, WITH TANDEM COMPOUND 6 FLOW EXHAUST (21 BTAGE)

THRUST BEARING
WEAR DETECTOR

Switch measures Active
and Inact~rve thrust)

ROTOR LONG ACTIONS
Do Not Trip! Turbine is in a Critical Condition

Decrease Main Steam Temperature
Increase Main Steam Pressure

Lower Air Flow
Lower Furnace Gas Temp

Mill Configuration

TURBINE DIFFERENTIAL EXPANSION
Shell and Exhaust Hoods are keyed to the foundation at the center of the "A" hood.
"A" Hood is the stationary point along the turbine shells.
Most expansion is in the HP and IP sections of the turbine.
Standards are mounted on the foundations for the HP and IP turbine shells.
The rotor in relation to the shell is fixed in position at the thrust bearing
The Thrust Bearing is phsicatly mounted on the IP rotor before T3 bearing and indicates

#2 standard expansion
The rotor when he,ated expands in two directions:

A: Expands relative to the shell forward in the HP section,
B: Expands back from the Thrust Bearing to the Generator

Normal expansion of the Rotor places the Generator Field at its elecrical center.

4/29/04 10:12:35 AM

IP7 035383



Printed out for" UNIT20P           - 2g-Apr-04 14:10:10
0 Messages 02 Data    02 Unit Comparisons 29-Apr-04 14: 10:10

Data
Meas
East

West

Unit 1
’d Load MW g33.25

Probe 1 % 02 2.85
Probe 2 % 02 4.13
Probe 3 % 02 3.95
Probe 4 % 02 3.61
Average % 02 3.66
Probe 5 % 02 1.64

Probe 6 % 02 2.68
Probe 7 % 02 2.55
Probe 8 % 02 1.82
Average % 02 2.12

Unit 2
949 25

2 33
3 O0
4 35
4 72
3 35
3 85
4 66
3 38
2 64
3 12

Econ 02 Out Average% 02 2.89 3.26
Econ 02 Out Setpoin~ 02 3.11 3.10

02 Trim Setpoint 38.6 54.9
Total Air % 78.5 80.2

Coal Flow TPH 360.4 366.4
# of Pulv In-service 7. 8.
Main Steam Pressure 2401.8 2340.6
Stack NOx PPM 210. 183.
Scrubber NOx PPM 229. 200.
Stack Converted NOxLB/MBTU 0.347 0.308
Target NOx LB/MBTU 0.369 0.401
Scrubber Inlet S02 PPM 420.9 410.8
PSH/RH Bias Dmpr Pos    105./ 30. 100./ 47.

MS/RH Temps 1003.7/1009.2 1007.4/1012

OFA
12.5

Inlets
SW 100.
SE 99.
NW 98.
NE 99.

1/3
SW 2.
SE 3.
NW O.
NE 7.

2/3
sw 64.
SE 64.
NW 64.
NE 62.

Flow
SW 232.
SE 240.
NW 220.
NE 201.

872.

.6

EndTim= 29-Apr-04 14: 10:10 /EvalTim= 29-ApP-04 14: 10:10

U2 SA DamperUnit
Pulv A 68

4.3 Pulv B 69
Pulv C 72

O. Pulv D 77
O. Pulv E 77
O. Pulv F 72
O. Pulv G 30

Pulv H 70

0.C°a

O. B
C

O. D
O. E

1. F

’1. 13
H

64. PA
65. A

111. B
97. C

338. D
E
F
G
H

1 Bias
Pulv
Pulv
PuIv
Pulv
Pulv
Pulv
Pulv
Pulv

Bias Unit
Pulv 6 2
Pulv 0 0
Pulv 4 7
Pulv 0 0
Pulv 3 8
Pulv 3 9
Pulv 0 1
Pulv 4 8

/PanRate= 0

Unit
18
75
80
79
75
74
75
75

U2
0 0
0 0
0 0
0 0

-4 0
-4 0
0 0
0 0

Unit
O0
O0
O0
21
31
65
O0
O0

2

2
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Printed out for: UNIT20P
0 Messages

- 2g-Apr-04 ~4:
Envir Stat Environmental

Unit 1
Load 935.25

2.0    B 2.9

Opacity
Casing Outlet A
CEM @ Scrub Inlet 1.8
S02
Scrub In ppm

Stats

C 2.2

6. 31.
4.00 8.00 5.76 5.81

__IWEPCO
Target :Q6__5I

Upper Limit 138I
OFA % 12.3

Target .369
Limit .461

/lb/mbtu 435./ 0.916
~A 1B 1C

Module Outlet ppm 23. 19.    O.
Rxn Tank PH 5.78 5.80

Stack ppm/ lb/mbtu 21. / .049
% S02 Removal 94.9

NOx 02 3.02
Scrubber Inlet ppm 235.
Stack ppm/ lb/mbtu 213./ .352

C02

Scrub In/Stack % 14.20/13.12

Other

Coal Flow TPH 359.8
Total Air % 78.5
Vol Flow MSCFH 136.23
Boiler Duty mbtu/hr8470.O
OOPP FW F10w KPPH 5988.0
02 E/~ 3.98 / 2.13

11:45

Unit 2

949.0O MW

2g-Apt-04 14:11:45

A 4.4
2.5

B 4.6 C 4.5

407./ 0.903

15. 14. 28.
5.95 5.70 5.87

26. / .058
93.6

02 2.80

24. O. 11.

I
WEPCO Target .06~8I
Upper Limit 1

OFA % 4.3

204 .
187. / . 314 Target .401

Limit .461

13.40/12.81

366.4
79.8
135.37
8343.6
6686.0
2.86 / 2.73

EndTim= 29-Apr-04 14: :1.1:45 /EvalTim= 2g-Apr-04 ~4: 11:45 /PanRate= 0



Printed out for: UNIT20P            - 29-Apr-04 ~4:~2:33
0 Messages ]SGAclean U~ BOILER SOOTBLOWING CLEANLINESS

Fouled: <.7 Dirty: 0 7-0.80
Cleanliness Factors:
~ATERWALLS
SUPERHEATER’

SH Primary Bank
SSH Platen Bank
SSH Intrmed Banl
SSH Outlet Bank

REHEATER
RH Primary Bank
RH Outlet Banks

.66

0.75
0.63

<0.67
0.72

ECONOMIZER 0.75

Ke CCS PMAX

Clean: >.80
.7 .8

IIII

y Parameters:

Main Stm Temp (DegF)
Main Stm Spry (KPPH)
RH Stm Temp (DegF)
RH Stm Spry (KPPH)
Fuel Flow (TPH)
goal Flow (TPH)
Air Flow (%)

~004.
40].

~009.
O.

360.
369.
78.4

422.

334.

OFA % 12.3

Secondary Air Flow (%)
02 (%)
Air Htr Gas In Tmp (Deg~

EAST

70.7
3.8

:) 776.

WEST

7:1..6
2.1

774.

SB TARGET
GAS TEMPS

I
DRAFT

~ROFILE

02 Trim

38.6

NOx (#/MB TU)

0.352

EndTim= 29-Apr-04 ~4:~2:33 /EvalTim= 29-ApP-04 ~4:~2:33

33

Bias Dmpr Pos
RH     SH
30.% ~05%

Target EGT (F)

Furnace 2200.
Conv Pass ~475.
Pr~ RH     760.
PSH-Econ 760.
Econ Outlet759.

/PanRate= 0



Printed out
0 Messages

for: UNIT20P
U2 Pulv     U2 Pulv

Unit 2 951.3MW

Coal Flow366.2TPI

Feeder Speed

Amps (Duct Pr44.01

Coal Pipe

PA Flow %

~)~c~a@~er Pos

SA Damper Pos

PA Mass Flow

Pulv DP (NOx 0.3~

Air to Fuel Rati)

Pulv Inlet Temp

Pulv Outlet Temp

Coal Bias

Air Bias

Hyd Skid Pr Fdbk

Hyd Skid Pr Setp

EndTim= 29-Apt-04

Pulv A

0.2

0.2

0.0

3.

0.0

0.0

17.7

1.5

0.19

85.8

108.6

0.0

0.0

1158.

1149.

14~ 12~ 54

Pulv B

53.9

79.2

64.3

4075.

90.1

73.0

74.0

3564.

16.5

~ .99

327.

~52.8

0.0

0.0

2281

2391

Pulv C

57.5

83.1

66.5

4042.

90.4

78.2

78.4

3579.

17.1

I .90

3~0.3

149.1

0.0

0.0

206g.

2400.

/EvaITim=

- 2g-Apr-04 14:
Operating data

Pulv D

50.3

74.1

66.2

41~3.

92.6

74.2

77.8

366~.

~1.6

2.19

282.0

~50.1

0.0

~999.

~149.

2g-Apt-04

12:54

Pulv E

52.0

75.8

61.2

4~55.

92.5

8~ .8

73.1

3673.

15.7

2.14

311.9

~54.6

-4.0

3.1

2436.

2092.

14: 12:54

29-Apr-04

Pulv F

50.4

74.5

62.1

4290.

95.3

87.7

73.~

378~.

18.9

2.23

334.3

~50.9

-4.0

6.5

2321.

2241.

/PanRate=

Pulv G

54.1

79.5

63.0

4044.

90.9

73.8

74.2

3595.

12.8

2.00

332.3

~49.7

0.0

0.0

2361.

2369.

0

14: 12:54

Pulv H

52.7

77.5

59.6

40~8.

90.7

95.3

73.8

3587.

13.8

2.03

353.5

150.4

0.0

0.0

2~89.

2341.
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Printed out for" UNIT20P - 2g-Apr-04 14:19:07
0 Messages 2SGBG01    COMBUSTION AIR

FD FAN

SEC UMIT 2

29-Apr-04 14:19:07

LO
SPEE

FD FAN

LO
SPEED

132

SEC
AH

FRONT
I BURNER TEMPS

AIR PREHEAT

PRI AIR FANS

FO FAN IA

FD FAN IB

SEC AIR HTRS

FAN
TEMP

49.

ROOM DUCT

SEC AIR

PRESS
REAR

NORTH

%

76.

72.

77.

72.

FD FANS SEC AIR HTRS

IA IB IA IB LVL 4

KLBH Shutd Shut FLOW% 73. 72. LVL 3

D/P 9.7 9.1 OT F 701. 711. LVL 2

AMPS 209. 205. IN F 56. 54. LVL 1

REAR
NORTH

INWC

3.0

3.1

3.4

2.3

FRONT
SOUTH

INWC
3.0

0.0

3.0

2.6

WINDBOX

DAMPER POS
FRONT
SOUTH

%

72.

18.

71.

72.

EndTim= 29-Apr-04 14:19:07 /EvalTim= 29-ApP-04 14:19:07 /PanRate= 0



Printed out for: UNIT20P - 29-Apt-04 14:
0 Messages 2SGBG05    PRIMARY AIR

PA
FAN
2A

SPD LO

PA
FAN
2B

SPD LO

FAB
FLTR 57

59

PRI
AH
2A

2 52

FAB PRI
FLTR AH

2B

6O

58

SG

SG

6

3O 28

’IH
34

18
24

FLU GAS

AIR IN

AIR OT

PRI AIR HTRS

2A

OT 308.

74.

547.

2B

312.

73.

529.

PRI

FLW %_

AIR IN F

MTR AMPS

AIR FANS

2A

30.7

49.

202.

2B

35.7

49.

204.

19:35

3

15

29-Apr-04 14: 19:35

950.

PRI AIR FANS

~ PRI AIR HTRS

PA DUCT
PRESS

INWC I 44.1

PULVERIZERS
FLOW

%
1A 0.0

1B 90.0

IC 89.8

10 90.3

1E 92.2

1F 95.2

16 90.5
1H 89.8

ITARGET
+BIA

69.0
90.4

91.9

90.4

91.5

95.1
90.6

89.7

INLET
S F

84.

326.

313.

i284.

312.

329.

331.

347.

EndTim= 2g-Apt-04 14:19:35 /EvalTim= 29-ApP-04 14"19:35 /PanRate= 0
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Printed out for: UNIT20P
0 U2 Pu lv

Unit

Coal

Messages U2 Pulv

2 949.8 MW

Flow366.2TPt

Feeder Speed

Amps (Duct Pr43.81

Coal Pipe Vel

PA Flow %

SA Damper

Pos

Pos

PA Mass Flow

Pulv DP (NOx 0.30

Air to Fuel Rati

Pulv A

0.2

0.2

0.0

0.0

0.0

~7.7

~.5

0.~9

Pulv B

53.8

78.6

60.5

4028.

90.3

72.3

74.0

3577.

~6.6

2.0~

Operating

Pulv C

57.~

83.4

69.2

4046.

90.3

78.8

78.8

3578.

~6.9

~.90

29-Apr-04 ~4:54:43
data

Pulv O

50.2

75.~

65.3

4~33.

92.6

76.3

78.4

3679.

~.8

2.~8

Pulv E

50.4

75.~

6~.8

4~64.

92.6

8~.7

73.8

3672.

~5.8

2.~6

Pulv F

50.~

74.5

59.4

4226.

95.2

88.9

73.5

3777.

~9.3

2.23

Pulv

Pulv

Coal

Hyd

Hyd

EndTim=

Inlet Temp

Outlet Temp

Bias

Bias

Skid Pr Fdbk

Skid Pr Setpt

29-Apr-04

83.6

105.9

0.0

0.0

~59.

~49.

~4: 54:43

325.0

~52.2

0.0

0.0

2275.

2360.

308. ]

]49. ]

0.0

0.0

2070.

2400.

/EvalTim=

281.2

~50.6

0.0

2.~

2003.

~149.

29-Apr-04

308.1

~54.7

-4.0

3.~

2419.

208~.

~4: 54:43

328.8

~49.7

-4.0

6.5

2320.

2243.

/PanRate=

29-Apr-04

Pulv G

52.9

79.6

62.0

4036.

73.6

74.5

3608.

12.5

2.0~

332. ~

~49.7

0.0

0.0

2357.

2343.

0

54:43

Pulv H

53.~

76.3

65.3

40~2.

90.3

95.8

74.3

3569.

~4.7

2.08

354.4

150.6

0.0

0.0

2~83.

2352.
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Printed out for: UNIT20P           - 29-Apr-04
0 Messages Envir Stat Environmental Stats

Opacity

Casing
CEM @

S02

Scrub

Module

Unit I

Load 937.00 MW

Outlet          A 2.0 B 2.9 C 2.2
Scrub Inlet    1.5

In ppm /lb/mbtu 424./ 0.890

Outlet ppm 22. 17.    O.
Rxn Tank PH 5.80 5.80
Stack ppm/ lb/mbtu 20. / .046
% S02 Removal 94.8

NOx 02 2.88
Scrubber Inlet ppm 228.
Stack ppm/ lb/mbtu 210./ .348
C02
Scrub In/Stack

Other

14.22/13.04

Coal Flow TPH 362.0
Total Air % 79.1
Vol Flow MSCFH 134.16
Boiler Duty mbtu/hr8485.4
Corr FW Flow KPPH 6030.2
02 E/W 3.66 / 2.10

O.     5. 27.
4.00 8.00    5.76 5.81

__IwEPCO Target .0~
Upper Limit

OFA % 12.4

Target .370
Limit .461

15: 04:11

Unit 2

948.50 MW

A 4.3
3.8

406./ 0.907
IA 1B
19. 17.
5.98 5.74

25. / .057
93.8

02 2.99

197.
184./ .309

13.32 / 12.70

363.3
80.4
137.04
8343.6
6635.7
2.91 / 3.00

29-Apr-04 15: 04:11

B 4.5 C 4.4

33. 25.     1. 10.
5.885.927.505.9!

I

WEPCO Target:
o6 aIUpper Limit 1

OFA % 4.5

Target .401
Limit .461

EndTim= 29-Apr-04 15:04:11 /EvalTim= 2g-Apt-04 15:04: 1J /PanRate= 0
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PrinLed ouL for: UNIT20P -
Messages 2S6B601 COMBUSTION

FD FAN

LO
SPEE

FD FAN

LO
SPEED

SEC
AH

~137 134 1B 54

29-Apr-04 15: 10:22
ATR

UHIT 2
949 .MW

SEC
AH

136 132 IA

29-ApP-04 15:10:22

FRONT
BURNER TEMPS

AIR PREHEAT

I PRI AIR FANS

FD FAN IA

I FD FAN IB
SEC AIR HTRS

KLBH

D/P

AMPS

FAN
TEMP
50.

FD

Shutd

9.8

211.

ROOM

FLOW

OT F

IN F

SEC

73.
700.

57.

AIR HTRS

72.

712.

55.

LVL 4

LVL 3

LVL 2

LVL 1

SEC AIR

DUCT PRESS
FRONT
SOUTH

INWC

3.2

0.0

3.2

2.9

REAR
NORTH

78.

74.

78.

74.

FANS

ShUL

9.4

206.

REAR
NORTH

INWC

3.4

3.3

3.4

2.3

WINDBOX

DAMPER POS
FRONT
SOUTH

%

73.

18.

73.

74.

EndTim= 29-Apr-04 15:10:22 /EvalTim= 29-ApP-04 15:10:22 /PanRaLe= 0



Printed out for" UNIT20P           - 29-Apr-04 15: 21" 42
0 Messages 02 Data    02 Unit Comparisons 29-Apr-04 15: 21:42

Data
Meas’d Load MW

Unit 1
937 O0

Unit 2
950 50

Ul U2 SA OamperUnit
OFA Pulv A 70

East Probe 1 % 02 3 24 1 96 % 12.4 4.5 Pulv B 70
Probe 2 % 02 4 55 2 93 Inlets     Pulv C 74
Probe 3 % 02 4 59 SW 100. O. Pulv D 78
Probe 4 % 02 3 4O 4 70 SE 99.    O. Pulv E 78
Average % 02

West Probe 5 % 02
66

.69
3 33
441

NW 98. O. Pulv F 74
NE 99.    O. Pulv G 30

Probe 6 % 02 2.43 3 88 1/3 Pulv H 71
Probe 7 % 02 2.55
Probe 8 % 02 1.88
Average % 02 2.10

241
2 74
31’1

SW 2. O.
SE 3. O.C°a
NW O. 1. A
NE 7. O. B

Econ 02 Out Average% 02 2.88 3.18 2/3 C
Econ 02 Out Setpoin~ 02 3.11 3.10 SW 64. O. D
02 Trim Setpoint 38.6 58.8 SE 64. O. E
Total Air % 78.9 82.6 NW 64. 1. F

Coal Flow TPH 361 9 367 4 NE 65. 1. G¯ ¯ H
# of Pulv In-service 7. 8. Flow

Main Steam Pressure 2386.8 2338.8 SW 235. 67.PA

Stack NOx PPM 210. 193. SE246. 69. A

Scrubber NOx PPM 228. 207. NW 213. 109. B

Stack Converted NOxLB/MBTU 0.348 0.322 NE 196. 109. C

Target NOx LB/MBTU 0.370 0.402 890. 354. D
Scrubber Inlet S02 PPM 424.1 401.1 E

F
PSH/RH Bias Dmpr Pos    105./ 30. 100./ 47. G
MS/RH Temps 1006.5/1010.0    1013.4/1008.0 H

1 Bias
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv

Bias Unit
Pulv 6 2
Pulv 0 0
Pulv 4 7
Pulv 0 0
Pulv 3 8
Pulv 3 9
Pulv 0 1
Pulv 4 8

EndTim= 29-Apr-04 15:21:42 /EvalTim= 29-Apr-04 15:21:42 /PanRate= 0

Unit
18
75
79
79
74
74
75
75

U2
0 0
0 0
0 0
0 0

-4 0
-4 0
0 0
0 0

Unit
0 0
0 0
0 0
2 1
3 1
6 5
0 0
0 0

2

2



Printed out for: UNIT20P
0 Messages U2 SA pg 2 U2

Average Burner SA Flows

Burner Front Rear
Row     Wall Wall

4th E 95. D 98.

3rd A    43. H

2nd F    98. C

1st B    93. G 82.

Front to Rear Balance

Total Ave 87. Front

Side to Side Balance

Front Burners

- 29-Apr-04 ~5:22:42
Burner SA Flow Measurement Cals’s

Top to Bottom Balance

4th row ave 96.

3rd row ave 67.

2nd row ave 96.

~st row ave 88.

Wall Ave 82. Rear Wall Ave g~.

#6 82. #5 87. #4 8~. #3 87. #2 75. #1 80.

Rear Burners
#6 9~. #5        89.     #4 90. #3 9~. #2 95.     #~ 9~.

Average
#6 87. #5 88. #4 86. #3 89. #2 85. #1 85.

Totalized F1owPt Cre

29-Apr-04 ~5: 22:42

Unit 2
OFA

% 4.5
Inlets

SW O.
SE O.
NW O.
NE O.
~/3

SW O.
SE O.
NW i.
NE O.
2/3

SW O.
SE O.
NW i.
NE i.
Flow

SW 67.
SE 69.
NW I09.
NE 94.

339.

SA F]ow E 75.6 %/W 74.8 % Total Air % 82.3 Meas’d Load 952.3MW

EndTim= 29-Apr-04 15:22:42 /EvalTim: 29-Apr-04 15:22:42 /PanRate= 0
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Printed out for: AARON-N           - 25-Apt-04 17: 16:27
100 Messages 02 Data    02 Unit Comparisons

Data
Meas
East

West

Unit
’d Load MW 948

Probe 1 % 02 2
Probe 2 % 02 4
Probe 3 % 02 3
Probe 4 % 02 3
Average % 02 3
Probe 5 % 02 2

Probe 6 % 02 2
Probe 7 % 02 2
Probe 8 % 02 2
Average % 02 2

25
59
22
44
02
39
4O
75
48
27
46

Unit 2
900 25

2 69
3 23
3 84
3 74
3 28
3 17
2 10
2 4O
2 51
2 61

Econ 02 Out Average% 02 2.90
Econ 02 Out Setpoin~ 02 3.09

02 Trim Setpoint 37.4
Total Air % 80.2

Coal Flow TPH 371.7
# of Pulv In-service 7.
Main Steam Pressure 2391.0
Stack NOx PPM 207.
Scrubber NOx PPM 226.
Stack Converted NOxLB/MBTU 0.339
Target NOx LB/MBTU 0.354
Scrubber Inlet S02 PPM 346.3

PSH/RH Bias Ompr Pos    105./ 30. 94./ 34.

25-Apr-04

ul u2
OFA

12.8
Inlets

SW 99.
SE 99.
NW 98.
NE 99.

I/3
SW 2.
SE 3.
NW O.
NE 7.

2/3
SW 76.
SE 76.
NW 75.
NE 75.

Flow
SW 249.
SE 257.
NW 224.
NE 213.

SA DamperUnit
Pulv A 73

4.7

O.
O.
O.

2.87
3.17 O. D
53.4 O. E
76.7 1. F

351 6 O. G
¯ H

7.
2231.4 63.PA

170. 66. A

182. 106. B

0.291 98. C

0.383 943. 331. D
323.7 E

F
G

Pulv B 74
Pulv C 77
Pulv D 81
Pulv E 82
Pulv F 77
Pulv G 10
Pulv H 74

0.C°a
O. A
O. B

C

MS/RH Temps 1001.7/1005.3 1002.9/1004.3 H

1 Bias
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv
Pulv

Bias Unit
Pulv 7 4
Pulv 0 0
Pulv 6 5
Pulv 0 0
Pulv 3 8
Pulv 3 0
Pulv 0
Pulv 6 0

EndTim= 25-Apr-04 17"16:27 /EvalTim= 25-Apr-04 17:16:27 /PanRate= 0

17: 16:27

Unit 2
66
66
71
70
19
71
67
66

U2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Unit 2
0 0
4 2
0 0
0 0
4 2
5 4
0 0
4 8



Printed out for: AARON-N           - 25-Apr-04 ’17:
100 Messages UNITCOMP UNIT COMPARISONS

Data
Meas’d Load KW
Throttle Flow KPPH
Throttle Press PSIA
Throttle Temp bEG F
Hot Reheat Temp DEG F
Exhaust Press A INHG
Exhaust Press B INHG
Exhaust Press C INHG
Power Factor
H2 Pressure PSIG
CV Position PCT
1st Stage Press PSIA
4th Stg She]] Press PSIA
HP Exhaust Press PSIA
IP In]et Press PSIA
IP Exhaust Press PSIA

UNIT 1
948953.
6275 50
2404 23
1001 70
’1006 35

2 76
2 24
1 98
0 99

63 50
37 57

2276 43
1043 7’1
604 63
565 50
134 50

UNIT 2
90’119’1.
6238 75
2244 02
1002 ’15
’100~ 03

2 72
2 ~7
’1 99
0 99

65 50
36 92

2’124 02
985 41
575 33
536 67
127 05

HP Turbine Eff PCT 88.08 89.58
IP Turbine Eff PCT 91.32 9’1.86
Meas’d GTHR BTU/KW-HR 7245. 7859.
RH Press Drop PCT 6.44 6.75
HP Turb Press Ratio 3.83 3.75
IP Turb Press Ratio 4.’16 4.18
Blr HL Eff PCT 89.03 89.27
B]r Input/Output EffPCT 83.38 90.’14

Coal Flow TONS/HR 372. 35~.

EndTim= 25-Apt-04 17:’16:4’1 /Eva]Tim= 25-Apt-04 ’17:

16:4’1
25-Apt-04 17:16:41

Data UNIT 1
Aux Pwr MW 49.50
Final FW Flow 6093.50
SH Sprays ’185.88
Calc’d Sprays 210.92
Throttle F]o~verR
Oea Drain Flo~526.88
BBFP Disch FL 6780.00
BFP Disch Flo~603.00
Cond Flow     5085.00
Calc’d Cond FM739.33

UNIT 2
1 O,

6042 7~
’197 7~
210 4~

675’1 3~
6230 O~

OverR
OverR
4719.0[
4968.31

6THR PMAX 7245. 7859
6THR PI 7226. 7927
6THR CORR 7288. 7910

NTHR PMAX 7653. BadTot
NTHR PI 7605. 7921

6UHR PMAX 8138. 8804
6UHR PI 8150. 8929
6UHR CORR 8213. 8890
6UHR ACCOUNT 8986. 8970

NUHR CURVE 9429.
NUHR PMAX 8587.
NUHR PI 8610.
NUHR CORR 8657.
NUHR ACCOUNT 9476.

16:4’1 /PanRaLe= 0

CalcF
BadTot

8947
CalcF

8964



Printed out for: AARON-N           - 25-Apr-04 ~7: 16:56
~00 Messages Envir Stat Environmental Stats 25-Apr-04 ~7: ~6:56

Load
Opacity
Casing Outlet
CEM @ Scrub Inlet
S02

Unit ~

946.75 MW

A 2.2 B 2.7 C 2.~
~.6

Scrub In ppm /lb/mbtu 349./ 0.738
~A ~B ~C

Module Outlet ppm ~6. ~0.    O.
Rxn Tank PH         5.8~ 5.82 4.00

Stack ppm/ ]b/mbtu ~5. / .037
% S02 Removal 94.9

NOx 02 2.77

1D ~E    ~F
O. 7. 25.

8.00 5.8~ 5.80

WEPCOTarget :Q42I
Upper Limit ~38I

OFA % ~2.8

Scrubber Inlet ppm 225.
Stack ppm/ lb/mbtu 207./ .339

C02

Target .354
Limit .46~

Scrub In/Stack ]4.]2/~3.04

Other

Coal Flow TPH 37~.9
Total Air % 79.9
Vol Flow MSCFH 134.72
Boiler Duty mbtu/hr8584.4
CoPP FW Flow KPPH 6340.~
02 E/W 3.~3 / 2.36

EndTim= 25-Apr-04 ~7:~6:56 /Eva]Tim= 25-Apr-04

Unit 2

900.25 MW

A 4.2
3.6

B 4.5 C 4.~

326. / 0.739
~A ~B ~C
O. ~2. ~6.

7.57    5.80    5.89

02 3.11

~D ~E ~F
~4. O. 7.
5.89 7.50 5.91

J

wePCOTarget .04~J

Upper Limit ~

OFA % 4.7

Target .383
Limit .46~

350.2
76.6
~32.00
7946.5
6~83.7
3.~0 / 3.O7

~7:~6:56 /PanRate= 0



Printed out for: AARON-N           - 25-Apr-04
~00 Messages Envir Stat Environmental Stats

Load
Opacity
Casing Outlet
CEM @ Scrub Inlet
S02
Scrub In ppm

Module Outlet ppm
Rxn Tank PH

Unit 1

948.25 MW

A 2.2 B 2.7
2.~

/lb/mbtu 350./ 0.743
1A 1B ~C ~D
17. 10.    O.    O.
5.81 5.81

Stack ppm/ lb/mbtu ~5. / .036
% S02 Removal 94.9

NOx 02 2.76

Scrubber Inlet ppm 226.
Stack ppm/ lb/mbtu 204./ .339

14.10/13.04

C02

2.35

Scrub In/Stack %

Other

C 2.5

Coal Flow TPH 372.7
Total Air % 80.1
Vol Flow MSCFH 137.53
Boiler Duty mbtu/hr8595.4
Corr FW Flow KPPH 6320.0
02 E/W 3.22 /

4.00 8.00

WEPCO Target .043
Upper Limit .138

OFA % ~2.8

1E ~F
7. ~8.

5.81 5.82

Target .354
Limit .46~

17: 20:08

Unit 2
899.00 MW

25-Apr-04 17: 20:08

B 4.5 C 4.1

326./ 0.743
~A ~B ~C
O. 13. ~6.

7.57    5.82    5.88

02 3.17

~D ~E IF
~5.    O.    7.
5.88 7.50 5.91

WEPCO Target  o43!
Upper Limit 138I

OFA % 4.7

Target .384
Limit .46~

~3.~3/12.48

348.2
76.~
~30.99
7958.7
6207.0
3.58 / 2.74

EndTim= 25-Apri04 17:20:08 /EvalTim= 25-Apr-04 17:20:08 /PanRate= 0



Printed out for" AARON-N           - 25-Apr-04 17: 20:21
100 Messages U2 Pulv    U2 Pulv Operating data 25-Apr-04 17: 20:21

Unit 2 901.0MW

Coal Flow348.4TPI

Feeder Speed

Amps (Duct Pr44.2

Coal Pipe Vel

Pulv A

49.1

72.4

59.2

3971.

Pulv B

50.8

73.4

58.8

4109.

Pulv C

53.2

76.7

65.0

3897.

Pulv D

49.2

72.6

70.2

3569.

Pulv E

0.0

0.0

0.0

O.

Pulv F

50.5

73.4

61.0

4152.

Pulv G

5O .4

74.3

58.8

3922.

Pulv H

50.6

73.1

60.4

4O98.

PA Flow %

~)~ c~a ~m~e r Pos

SA Damper Pos

PA Mass Flow

Pulv DP (NOx 0.2~

Air to Fuel Rati,

90.5

82.9

68.9

3577.

15.3

2.18

92.9

72.5

68.9

3645.

16.0

2.19

88.5

74.6

73.3

3483.

15.2

1.99

82.9

72.1

72.9

3272.

10.7

1.97

0.0

0.0

O.

0.0

0.00

93.9

82.2

72.9

3698.

17.6

2.22

89.2

72.7

68.7

3521.

0.0

2.09

93.6

94.8

68.5

3674.

12.3

2.21

Pulv Inlet Temp

Pulv Outlet Temp

Coa I Bias

Air Bias

Hyd Skid Pr Fdbk

Hyd Skid Pr Setp

EndTim= 25-Apr-04

331.0

149.7

0.0

0.0

2136.

2224.

17: 20:21

351.7

153.6

0.0

4.2

2132.

2265.

337.3

149.4

0.0

0.0

2027.

2362.

/EvaITim=

309.5

148.0

0.0

0.0

1985.

1149.

25-Apr-04

91.3

91 .g

0.0

4.2

2422.

1779.

17: 20:21

374.0

150.1

0.0

5.4

2346.

2237.

/PanRate=

373.1

i50.1

0.0

0.0

2219.

2259.

0

384.6

150.8

0.0

4.8

2132.

2243.



PrinteO out for: AARON-N           - 25-Apr-04 17:20:41
100 Messages OP ENVIR NOx/S02 Targets

Load, grossMW

Scrubber Inlet

Unit 1 Unit 2
948.00 898.50

SO~PM 350.0 326.1

Actual NOx lb/mbtu 0.34 0.29

Target NOx lb/mbtu 0.35 0.38

Actual S02 lb/~btu 0.036 0.041

Target S02 lb/~btu 0.042 0.043

Unit Unit 2

.70

Act

0

Tar Act

0

NOx S02

Tar

,70

0

Tar

NOx

Act-

II
S02

EndTim= 25-Apr-04 17:20:41 /EvalTim= 25-Apt-04 17:20:41

25-Apt-04 17:20:41

Tar

/PanRate= 0



Printed out for: AARON-N
100 Messages U2 SA Flow Secondary

- 25-Apr-04 17:21:12
Air flow

Pulv Pulv PA / SA DAMPER WB    SA FLOW

on/off D/P Position     Press Average

E OFF 0.0 0.0    ~9.0 % 0.0 CalcF

A ON :15.5 82.9 69.8 % 2.3 85.

F ON ~8.4 82.9 74.2% 2.7 94.

B ON 15. Zl 72.9 70.2 % 2.3 92.

(Total Ai~6.2 %) Coal F1ow348.gTPH

D ON 10.8 73.5 73.8% 2.7 94.

H ON ~2.~ 95.4 70.1% 2.6 89.

C ON 15.~ 74.8 74.3% 2.9 93.

Burner SA

2E6 2E5

38. 46.

2A6 2A5

81.    65.

2F6 2F5

98. 105.

2B6 2B5

FRONT

25-Apt-04

Flow

2E4

2A4

9~.

2F4

89.

2B4
85.

WALL

Measurment

2E3

42.

2A3
go.

2F3

95.

2B3

105.

(looking

2D6

96.

2H6

9~.

2C6

94.

266

82.

2E2

39

2A2

100.

2E~

38.

84.

2F2

9O. 89.

2B2

66.    93.

North)

2D4

96.

2H4

88.

2C4

85.

2G4

89.

2D5

96.

2H5

86.

2C5

94.

2G5

79.

REAR

2D3

89.

2H3

97

2C3

9O

2G3

G ON    0.0 73.1    70.3% 2.0 85. .

PA Duct Pr44.2 INWC 02 % 3.25 E/ 2.85W WALL (looking

SA Duct Pr2.4 E/2.5 W NOx O.291b/mBtu SA WB Temp 697. E/ 704. W

2D2

98.

2H2

87.

2C2

~00.

262

90.

EndTim= 25-Apt-04 ~7:2~" 12 /EvalTim= 25-Apr-04 ~7:21" 12 /PanRate= 0

9~.

84.

2C~

93.

88.

North)

Load 901. MW
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Printed out for" AARON-N           - 25-Apr-04 ~7:21"44
~00 Messages UNITCOMP UNIT COMPARISONS

Data
Meas’d Load KW
Throttle Flow KPPH
Throttle Press PSIA
Throttle Temp DE6 F
Hot Reheat Temp DE6 F
Exhaust Press A INH6
Exhaust Press B INH6
Exhaust Press C INH6
Power Factor
H2 Pressure PSI6
CV Position PCT
1st Stage Press PSIA
4th Stg Shell Press PSIA
HP Exhaust Press PSIA
IP Inlet Press PSIA
IP Exhaust Press PSIA

UNIT ~
947500.
6~53.00
2403.63
~002.~5
1007 ~8

2 78
2 24
1 99
0 99

63 30
40 43

2280 63
1044 74
604 38
565 50
134 55

25-Apr-04 ~7:21:44

UNIT 2
898968.
6237.00
2234.42
995.25
998 17

2 72
2 17
1 98
0 99

65 50
35 11

2~27 02
985 41
575 68
537.26
~27.45

Data UNIT
Aux Pwr MW 49
Final FW Flow 5974
SH Sprays 183
Calc’d Sprays 2~0
Throttle Flow 6966
Dea Drain Flo~504
BBFP Disch FL 6722
BFP Disch Flo~607
Cond Flow     4974
Calc’d Cond F~719

GTHR PMAX
GTHR PI
GTHR CORR

80
50
38
32
54
72
50
05
O0

NTHR PMAX
NTHR PI

7294.
7181.
7337.

HP Turbine Eff PCT 88.34 89.19 GUHR PMAX
IP Turbine Eff PCT g~.30 g~.46 GUHR PI
Meas’d GTHR BTU/KW-HR 7294. 7864. GUHR CORR
RH Press Drop PCT 6.43 6.66 GUHR ACCOUNT
HP Turb Press Ratio 3.83 3.75
IP Turb Press Ratio 4.16 4.16 NUHR CURVE
Blr HL Eff PCT 89.00 89.25 NUHR PMAX
Blr Input/Output EffPCT 83.~6 90.9~ NUHR PI

NUHR CORR
Coal Flow TONS/HR 372. 349. NUHR ACCOUNT

7660.
7586.

8~95.
813~.
8233.
8986.

9429.
8585.
8560.
8549.
9518.

EndTim= 25-Apt-04 17:21"44 /EvalTim= 25-Apr-04 ~7:21"44 /PanRate= 0

UNIT 2
3 ~(

6056 7~
186 8~
215 8~

6738 1 ~
6164 21

OverR
OverR
4773.0(
4958.5~

7864
7891
7879

BadTot
7875

CalcF
BadTot

8841
CalcF

8883



Printed out for: AARON-N
~00 Messages FLOW COMP Flow

Data
Meas’d Load KW

Cond Flow KPPH
Calc’d Cond Flow     KPPH

- 25-Apr-04 ~7:2~:58
Comparisons for both units

UNIT ~    UNIT 2 Data
949875. 899992. Aux Pwr MW

Blr HL Eff
49~4.00
47~0.50

4687.50
4944.29

25-Apt-04

UNIT ~
49.80
89.03

Dea Dnain Flow KPPH
BBFP Disch Flow KPPH
BFP Disch Flow KPPH

6504.72 6~64.22
6722.50 OverR
6607.05 OverR

SH Sprays (CCS) KPPH
Calc’d Sprays KPPH

Final FW Flow (CCS) KPPH
Final FW Flow (Fox:[A) KPPH
Calc’d Final FW Flow KPPH

5948.25 6048.00
6685.60 6529.08
6339.69 5958.3~

Throttle Flow (CCS) KPPH
Throttle Flow (Fox:[A) KPPH
Turbine Steam Flow KPPH

Cold RH Flow calc’d LB/HR

Coal Flow (CCS) TONS/HR
Coal TPH Indiv Sum A’~ONS/HR
Coal TPH Ind~v Sum B’~ONS/HR
Fuel Flow (CCS)       TONS/HR
Coal Flow Back calc’dTONS/HR
Coal Flow Expected TONS/HR

EndTim=

6~28.50 6224.75
6966.54 6738.~3
674:[.00 6273.75

53:[8644.

370 80
37:[ 60
368 75
372 ~0
338 47
368 8O

355.72
355.55
357.7:[
349.65
344.84

CalcF

25-Apt-04 ~7:2~’58 /EvalTim= 25-Apr-04 ~7:

GTHR PMAX
GTHR PI
GTHR CORR

NTHR PMAX
NTHR PI

GUHR PMAX
GUHR PI
GUHR CORR
GUHR ACCOUNT

NUHR CURVE
NUHR PMAX
NUHR PI
NUHR CORR
NUHR ACCOUNT

72:[7.
7~8~.
7257.

7625.
7586.

8:[06.
8~3~.
8233.
8986.

9429.
8568.
8560.
8549.
95~8.

2~:58 /PanRate= 0

:[7: 2~: 58

UNIT 2
3.~(

8g.2~

7858
789~
7873

BadTot
7875

880~
880~
883:[
890~

CalcF
BadTot

884~
CalcF

8883
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Printed out for: AARON-N
100 Messages PUMPS MTR PUMPS ANO

CWP Unit 1 1A 1B     1C
Motor Amps 183.0 182.5 180.0
Thrust BRG 129.0 148.4 147.2
Upper BRG ~44.2 127.3 ~30.4
Lower BRG ~9.2 ~28.0 ~01.0
Stator C 72.4 7~.9 76.0

Cond Pmp ~A 1B ~C
Motor Amps ~19.3 ~19.6 0.0
Thrust BRG ~35.~ ~57.9 86.~
Upper BRG ~53.3 ~45.8 88.3
Lower BRG 150.5 ~49.1 87.1
Stator C 79.3 77.0 29.4

- 25-Apr-04
MOTOR DATA

Unit

Air CompressorlA 1B 1C     ~D
Motor Amps    49.4 0.0 Shutd Shutd
Inboard BR6 154.0 89.7 161.4 159.1
Outboard BR6 ~56.9 93.3 149.7 ~47.0
Stator C 80.5 33.2 103.2 ~05.6

2 ~A
~85.2
~39.8
~34.4
93.0
65.~

~3.5
~29.7
~59.9
~59.4
67.3

17: 23:29

~8~.4
139.3
132.8

88.2

~B
0.0

83.6
84.2
81.3
26.4

Conveyor 2A 2B 3 4 5A 5B 6
Inboard BR6 76.6 86.5 70.2 72.~ 81.~ 76.5 67.4
Outboard BR6 79.6 89.0 68.1 66.9 81.4 77.9 70.0

PA Fan Mtr/Fan2A 2B 2A
Motor Amps 200.0 204.1 202.3
Inboard BRG 1~4.8 1~5.9 123.1
Outboard BRG ~27.1 ~29.9 128.6
Fan Inbrd BR~40.7 ~41.1 131.~
Fan Outbd BR~30.8 ~47.4 142.6

2B
203.6

~3~.0
~00.~
~12.8

~C
~83.6

136.0
~8.0
77.~

~16.2
~58.5
~42.3
160.8
85.9

25-Apr-04

8
~5.9
99.3

~8A
~36.7
133.4

17: 23:29

129.7
~42.2

~-~     EndTim= 25-Apt-04 17:23:29 /EvalTi~= 25-ApP-04 ~7:23:29 /PanRate= 0
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Printed out for: AARON-N
~00 Messages PUMPS MTR PUMPS AND

CWP Unit ~ ~A ~B     ~C
Motor Amps ~82.5 ~8~.5 ~80.0
Thrust BRG ~29.0 ~48.4 ~47.2
Upper BRG ~44.2 ~27.3 ~30.4
Lower BRG ~9.2 ~28.0 ~0~.0
Stator C 72.4 7~.9 76.0

Cond Pmp ~A ~B ~C
Motor Amps ~20.6 1~9.6 0.0
Thrust BRG 135.1 157.9 86.1
Upper BRG 153.3 145.8 88.3
Lower BRG 150.5 149.1 87.4
Stator C 79.3 77.0 29.4

- 25-Apr-04
MOTOR DATA

Air Compressor~A 1B 1C     ~D
Motor Amps    49.4 0.2 Shutd Shutd
Inboard BRG 153.6 88.8 161.4 ~59.1
Outboard BRG ~56.4 92.7 ~49.7 147.0
Stator C 80.5 33.2 ~03.2 105.6

2 ~A
~85.4
139.8
133.9
93.0
65.1

~A
113.3
~29.5
159.4
159.4
67.3

~7: 24:49

]B
~80.7
139.3
]33.3

88.2

0.0
83.6
84.7
8~ .3
26.4

Conveyor 2A 2B 3 4 5A 5B 6
Inboard BRG 76.6 86.4 70.2 72.1 8~.~ 76.5 67.4
Outboard BRG 79.6 89.0 68.1 66.9 8~.4 77.9 70.0

PA Fan Mtr/Fan2A 2B 2A
Motor Amps 200.0 204.J 204.6
Inboard BRG 114.8 115.9 ~23.1
Outboard BRG 127.1 129.9 ~28.6
Fan Inbrd BR~40.7
Fan Outbd BR~30.8 ~47.4 142.6

EndTim= 25-Apt-04 17:24:49 /EvalTim= 25-ApP-04

2B
205.5
116.0
]31.5

]~2.8

~7: 24:49

183.6
15~.0
137.~
~8.0
76.5

~C
116.2
158.5
141.8
160.8
85.7

25-Apt-04

8
115.9
99.3

~36.7
~33.4

/PanRate= 0

17: 24:49

129.7
142.2



Printed out for: UOSUPER             - 19-Apr-04 12:56:30
0 Messages OP ENVIR NOx/S02 Targets

Unit 1     Unit 2

Load, gross MW 949.00     899.00

Scrubber Inlet SO:PPM 452.5 394.2

Actual NOx ib/mbtu 0.42 0.32
Target NOx ib/mbtu 0.39 0.43

Actual S02 ib/mbtu 0.077 0.062
Target S02 ib/mbtu 0.071 0.061

Unit i Unit 2

Acts Tar

.14,

Act< Tar

7O

Act_~ Tar ActN

NOx S02 NOx S02

19-Apr-04

Tar

12:56:30

EndTim= 19-Apr-04 12:56:30 /EvalTim= 19-Apr-04 12:56:30 /PanRate= 0



Printed out for: UOSUPER             - 18-Apr-04 18:24:19
0 Messages OP ENVIR NOx/SO2 Targets 18-Apr-04 18:24:19

0.09000 0.09000

0.02000 0.02000
/

ll6-Apr-04 18:33:32

EndTim= 18-Apr-04 18:24:19

2SAAKK0005
0.03354

2SAAPE007S
0.02992

12hr/div 18-Apr-04 18:33:32

/EvalTim= 18-Apr-04 18:24:19 /PanRate= 0
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